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This  b ib l iog raphy  was prepared t o  supplement t he  needs of va r ious  
b iosc i ence  a d m i n i s t r a t o r s  a t  the  National Aeronaut ics  and Space Adminis t ra t ion 
f o r  maintaining a c u r r e n t  awareness i n  t h e i r  r e s p e c t i v e  f i e l d s .  
analyzed, b i b l i o g r a p h i e s  provide meaningful i n s i g h t  t o  the s ta te  o f  a c t i v i t i e s  
f o r  s c i e n t i f i c  endeavors by d e f i n i n g  a reas  of p u r s u i t ,  providing r eco rds  of 
accomplishment, i d e n t i f y i n g  s c i e n t i s t s  and l a b o r a t o r i e s  engaged i n  v a r i o u s  
s c i e n t i f i c  a c t i v i t i e s ,  r e v e a l i n g  the  d i r e c t i o n  o f  r e s e a r c h  and the  a r e a s  of 
g r a d i e n t  emphasis i n  a d d i t i o n  t o  l i s t i n g  the  a v a i l a b l e  l i t e r a t u r e  i n  a 
p a r t i c u l a r  s u b j e c t  f i e l d .  For these  reasons the  importance of b i b l i o g r a p h i e s  
i s  being i n c r e a s i n g l y  recognized by both sc i ence  a d m i n i s t r a t o r s  and r e s e a r c h  
s c i e n t i s t s .  

When c r i t i c a l l y  

The more than  1,400 c i t a t i o n s  i n  the  t o t a l  work r e p r e s e n t  the p u b l i c a t i o n  
e f f o r t s  of t he  g ran tees  and c o n t r a c t o r s  of t he  Bioscience Program Div i s ion  
s i n c e  i t  was e s t a b l i s h e d .  Letters were s e n t  t o  t h e  p r i n c i p a l  i n v e s t i g a t o r s  
r e q u e s t i n g  a l i s t  of p u b l i c a t i o n s  r e s u l t i n g  from r e s e a r c h  supported by g r a n t s  
o r  c o n t r a c t s  from t h i s  d i v i s i o n .  The c i t a t i o n s  included i n  t h i s  b ib l iog raphy  
were provided i n  response t o  t h i s  l e t t e r .  Only those papers appearing i n  
the serial l i t e r a t u r e  and widely d i s t r i b u t e d  r e p o r t  l i terature were -conSTdered, 
Theses and d o c t o r a l  d i s s e r t a t i o n s  were omit ted s i n c e  such r e s e a r c h  would 
probably be publ ished i n  s c i e n t i f i c  j ou rna l s  a t  a la ter  d a t e .  

These c i t a t i o n s  have been c o l l a t e d  i n t o  s e p a r a t e  volumes f o r  each  
program branch. A few c i t a t i o n s  predate the  e s t ab l i shmen t  of t he  branch 
o f f i c e s  under which they  appear  b u t  a re  included because they r e s u l t e d  from 
e f f o r t s  subsequent ly  subsumed under these program o f f i c e s .  The volumes are 
enumerated as fol lows:  Volume 1, Behavioral  Biology; Volume 11, Environmental 
Biology; Volume 111, Exobiology; Volume I V Y  Phys ica l  Biology; Volume V and V I ,  
P l a n e t a r y  Quarantine and Bioscience Communications, r e s p e c t i v e l y .  Because o f  
t he  b r e v i t y  of t h e  l a t t e r  two b i b l i o g r a p h i e s ,  they.have been combined under one 
cover .  

Each volume i s  d iv ided  i n t o  a number of s e c t i o n s  beginning wi th  the 
l i t e r a t u r e  c i t a t i o n s  l i s t e d  ch rono log ica l ly  and according t o  t h e  a u t h o r s '  
surname. This  arrangement r e v e a l s  t o  some e x t e n t  t he  growth and development 
of r e s e a r c h  under t h e  d i r e c t i o n  of the program a d m i n i s t r a t o r s .  To provide 
access t o  these  r e f e r e n c e s  b o t h  an author  index and permuted t i t l e  index are 
inc luded  e 
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An appendix i s  included which l i s t s  t h e  j o u r n a l s  i n  which t h e s e  
s c i e n t i f i c  pub l i ca t ions  appeared. This  n o t  only ass i s t s  i n  i d e n t i f y i n g  
source material bu t  i n d i c a t e s  t he  wide range of s c i e n t i f i c  p u r s u i t  
encompassed by the Bioscience Programs Divis ion.  It  i s  i n t e r e s t i n g  t o  n o t e  
he re  t h a t  the p u b l i c a t i o n s  have appeared i n  268 s c i e n t i f i c  and t e c h n i c a l  
j o u r n a l s .  

Also i n  t h e  appendix i s  a l i s t  of s e n i o r  a u t h o r s ' , a f f i l i a t i o n s  
which, when c o r r e l a t e d  wi th  the  d i r e c t o r y  of l a b o r a t o r y  addres ses ,  makes 
communication w i t h  a s e n i o r  au tho r  p o s s i b l e .  Copies o r  r e p r i n t s  o f  t he  
c i t a t i o n s  embodied h e r e i n  cannot be fu rn i shed  by e i t h e r  NASA o r  BSCP b u t  
may be obtained by c o n t a c t i n g  the  s e n i o r  au tho r s .  

It should be noted t h a t  no p r a c t i c a l  means w a s  a v a i l a b l e  f o r  v e r i f y i n g  
a few of the r e fe rences  given by the  au tho r s  and, as a r e s u l t ,  some c i t a t i o n s  
are incomplete. This i s  e s p e c i a l l y  t r u e  i n  cases  where p a p e r s  appeared i n  
lesser known sources  and/or  were " i n  press" .  

The au tho r s  g r a t e f u l l y  acknowledge the  t e c h n i c a l  a s s i s t a n c e  of 
Miss S h e i l a  Ro l l in s  and of t he  s e c r e t a r i a l  s t a f f  i n  t h e  p r e p a r a t i o n  of 
t h i s  r e p o r t .  

L e s l i e  A. Kulp, Ph.D. 
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cell studies in orbiting satellites/Biological instrumentation design 
cells/Analysis of the effects of high-LET radiations on various strain 
cells and its effect on cell division/Buffering activity of algal 
cells/Characteristics of the process of aging in algal 
cells of successive developmental stages: temperature effects/Injury 
cells of successive developmental stages/The capacity for organic s y n  
cells/Photo-protection and human malignant 
cells to ultraviolet radiation/The sensitivity of X-irradiated 
Cellular and sub-cellular effects of ionizing radiations/ 
Cellular and sub-cellular responses to ultraviolet radiation/ 
cellular biochemistry and organ size of cold and heat acclimated monk 
cellular levellbging at the 
centrifugation on Amoeba proteus/The effects of prolonged 
centrifugation on braconid fecundity, fertility and life span/The com 
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chemosynthetic gas exchanger/ 
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chick embryos incubated in a helium-oxygen atmosphere/Metabolism and 
chick embryos incubated in helium-oxygen/X-ray sensitivity of 
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Chlorella/Hydrocarbons and sterols from 
Chlorella on temperature and light intensity/The dependence of cell d 
Chlorella pyrenoidosa TX71105 and various bacteria/On the nature of m 
Chlorella pyrenoidosa TX71105 in mass culture/Studies on bacteria ass 
Chlorella/Utilization of phosphorous sources by 
Chlorella vulgaris Beyerinck to darkness and light. I. Pigment and pH 
Chlorella vulgaris Beyerinck to darkness and light. 11. Action spectr 
Chlorella vulgaris, C. ellipsoidea, and C. saccharophila/Sterols of C 
chloroplast reactions. I. Kinetics and action spectra/Photoinhibition 
chloroplast reactions. 11. Multiple effects/Photoinhibition of 
chloroplasts/Plastocyanin photo-oxidation by detergent-treated 
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Citellus tridecemlineatus/Active absorption of D-glucose by intestina 
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Cladonia rangiferina t o  environmental stress factors: temperature , r 
clinostat rotated Avena seedlings/Role of Indole-3-acetic acid in mod 
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coleoptile sections/Auxin transport and geoelectric potential in corn 
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comparativs biochemistry and development of Ascaris eggs/The 
comparative biochemistry and development of Ascaris eggs. VI. Respira 
comparative biology of experimental atmosphere and other stress condi 
computations of depth dose in tissue irradiated by protons/Results of 
C14O2 fixation, glutamate labeling and the Krebs cycle in ribose-grow 
contactorJMass transfer characteristics of a Venturi liquid-gas 
controlled-environment unit/A special-purpose 
Convection in low gravitational fields/ 
convection, radiation and transpiration/The microenvironment of broad 
conversion for oxygen recovery/Carbon dioxide 
cooling/Regressian of normothermic tumors after generalized body 
corn coleoptile sections/Auxin transport and geoelectric potential in 
(Corn) Auxin transport in Zea mays L. Coleoptiles. I. Influence of gr 
Co60 irradiation in ground squirrel , Citellus tridecemlineatus/Intest 
Coturnix japonica, to oxygen toxicity: role of food intake/Resistanc 
C02 fixation in Hydrogenomonas facilis. Ribulosediphosphate carboxlla 
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culture apparatus for the microbial utilization of hydrogen produced 
culture f m m  seed/An improved medium for rapid initiation of Arabidop 
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culture of Anabaena flos-aquae A-37/Pure 
culture/Studies on bacteria associated with Chlorella pyrenoidosa TX7 
cultures of algae/Optimum conditions for photosynthesis in optimally 
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cultures of Chlorella vulgaris Beyerinck to darkness and light. I. Pi 
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cultures/The effects of controlled environment on the growth of Hydro 
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cytoplasmic alterations produced by Actinomycin D and other metabolic 

darkness and light. I. Pigment and pH changes/Responses of heterotrop 
darkness and light. PI. Action spectrum for and mechanism of the ligh 
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deer mice (Peromyscus) t o  temperature and altftude/Seasonal metabolic 
deer mice: 
deficiency/The influence of age on skeletal response to immobilizatio 
densitome try/Radiographic bone 
density distribution/Orientation in systems with asymmetric 
designs far living hunan cell studies in orbiting satellites/Biologic 
deuterium oxide/Germination and seedling growth of winter rye in 
development and chick growth in a helium-oxygen environment/Embryo 
development, and metabolism of plants/The influence of simulated low 
development: bases for experiment/Gravity and plant 
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development sequence i n  mammals/A cytophotometr ic  method f o r  s tudy of t 
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effects of heavy charged particle irradiationslbcute eellular 
effects of heavy ions/Biological 
effects of high-LET radiations on various biological test objects/Analy 
effects of high-LET radiations on various strains of cells/Analysis of 
effects of ionizing radiations/Cellular and sub-cellular 
effects of irradiation, vibration, and centrifugation on braconid fecun 
Effects of lipids on haematopoietic organs of X-irradiated male mice/ 
Effects of magnetic fields in their relation to space travel/ 
Effects of oxidants and ionizing conditions on seed germination at suba 
Effects of oxygen pressure and salts on germination of winter rye/Exper 
Effects of phlorizin on intestinal absorption in vivo and in vitro/ 
effects of prolonged centrifugation on Amoeba proteus/The 
effects of radiation in the hibernator Citellus tridecemlineatus/Intest 
Effects of ultraviolet radiation on the leaves of higher plants/ 
effects of very low and very high fields/Egpetimental 
effects of weightlessness on mammals/The 
Effects of X-irradiation during hibernation on tissue catecholamine con 
effects of X-radiation/Sub-cellular 
effects on life-support systems/Extracellular polysaccharides of algae: 
effects on rye seeds/Nitrogen and helium-induced anoxia: different let 
effects/Photoinhibition of chloroplast reactions. 11. Multiple 
effects with magnetic fields/Modification of radiation 
egg/Blastoderm location in the avian 
egg shell strength/A hydrostatic pressure tester of 
eggs. VI. Respiration and terminal oxidation during embryonation/The CO 
eggs in an atmosphere almost devoid of nitrogen/Incubation and hatching 
eggs subjected to accelerative force/Morphological changes in avian 
eggs/The comparative biochemistry and development of Ascaris 
electro-cardiogram in a weightless environment/Biotelemetry of the tria 
electrocardiogram of squirrel monkeys/Influence of strong magnetic fie1 
electrolysis of water in closed-cycle space systems/A continuous cultur 
electromagnetic energy/Neurological responses to external 
electron distribution for heavy ions/Secondary 
electron microscopic and time-lapse study/Nucleolar and cytoplasmic alt 
electron paramagnetic resonance signal in photosynthetic materialslhn a 
electrons and heavy ions/Free radical induced in enzymes by 

Embryo development and chick growth in a helium-oxygen environment/ 
embryogenesis/Effect of accelerative forces on avian 
embryonation/The comparative biochemistry and development of Ascaris eg 

embryonic development in a He-02 atmosphere/The effects of changing env 
embryonic sites in Trjbolium/Heavy ion localization of sensitive 
embryos incubated in a helium-oxygen atmosphere/Metabolism and X-ray se 
embryos incubated in a helium-oxygen environment/Metabolism and X-ray s 
embryos incubated in helium-oxygen/X-ray sensitivity of chick 
energy budget of Populus sargentii leaves/Transpiration resistance and 
energy environment of the alpine tundra/The 
Energy exchange in the biosphere/ 
Energy metabolism in hibernation/ 
energy trans f e r/ Pho tore cep tor s t ruc t ures and 
environmental factors in embryonic development in a He-02 atmosphere/Th 
environmental stress and their implications for aerospace biology/Const 
environmental stress factors: temperature, radiation and water/Respons 

I electrons and protons /Particulate radiation: 

I embryonic development by the use of elevated temperatures/Modification 
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environmental stresses in biological systems/Interactions of radiations 
environmental temperature changes on the EKG of the squirrel monkey (Sai 
environment/Analysis of an alpine 
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environment/Embryo development and chick growth in a helium-oxygen 
environrnentlMetabo1i.c adaptation of rats to a high oxygen-low pressure 
environment/Metabolic changes in rats exposed to an oxygen-enriched 
environment/&tabolism and X-ray sensitivity of chick\embryos incubated 
environment of the alpine tundra/The energy 
environment on the growth of Hydrogenomonas bacteria in continuous cult 
environments and respiratory metabolism in Avena seedlingslSimulated lo 
environments, Germination of Allium seed, a novel capability among ang 
environments /Leaf temperatures in controlled 
environments on growth, development, and metabolism of plants!The influ 
environmentslGeotropism in simulated low-gravity 
environmentlThe effect of discontinuous exposure of rats to a high oxyg 
environment/Thermal responses of man during rest and exercise in a'heli 
environment to air/Depression of metabolism in animals transferred from 
enviromentlTriaxia1 ballistocardiogram in a weightless 
environment unit/A special-purpose controlled 
(Enzyme) Regulation of autotrophic and heterotrophic CO2 fixation Xi0 Hy 
enzymes by electrons and heavy ions/Free radical induced in 
epinasty/Auxin transport in leaf 
epithelium in fresh water turtle/Renewal of intestinal 
EPR signal and pigment P700/Relationship between light induced 
equipment for physiological studies on the pig-tailed monkey (Macaca ne 
erythrocyte sedimentation test in domestic fowl/The 
erythroid development sequence in mmals/A cytophotometric method for 
E. coli B by gravity/Ultrastructural alterations induced in 
Escherichia coli by repeated freezing and thawing/Factors affecting the 
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euthermic tumors (37OC) in shallow' hypothemnia/Disappearance of 
evolution step in photosynthesis/Kinetics and intermediates of the oxyg 
exchanger/Chemosynthetic gas 
exchanger/Optimal and dynamic characteristics of a continuous photosynt 
exercise in a helium-oxygen environment/Thermal responses of man during 
Exobiology/ 
(Exobiology) Mars as a habitat for life/ 
(Exobiology) Terrestrial models of Martian life/ 
(Exobiology) The- possibilities of life on Mars/ 
experimental snimal/Saimiri sciureus as an 
experimental approach to the basie biology of stress/Elements of space. 
experimental biology of ammonia-rich environments. Germination of A19 
Experimental effects of very low and very high fields/ 
experiments/Intestinal function and the role of hibernators in biosatel 
Experiments with Drosophila melanogaster in magnetic fields/ 
experiments with the turtle, Pseudemys scripta-elegans/General and comp 
extracellular polysaccharide produced by Palmella mucosa Kutz/An 
extracellular polysaccharides by the blue-green alga Anabaena flosaquae 
Extracellular polysaccharides of algae: effects on life-support system 
extracellular products of Hydrogenomonas eutropha/Preliminary studies o 
extraterrestrial conditions: seed germination in atmospheres containin 
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fat and thermoregulation in deer mice a t  altitude/Brown 
fat in cold-exposed rats/Time dependent responses of brown 
fat in cold-exposed rats/Time dependent responses of brown 
fecundity, fertility and life span/The combined effects of irradiation, v 
fertility and life span/The combined effects of irradiation, vibration, a 
Pertility studies of X-irradiated male mice/ 
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freezing and th;iwing/Factors affecting the rate of killings of Escherichi 
frequency transformations with Hydrogenomonas facilis/A method for the de 
function and the role of hibernators in biosatellite experiments/IntestiIl 
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gas excHanger/Chemosynthetic 
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Germination and seedling growth of winter rye in deuterium oxide/ 
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germination of winter rye/Experimentation with plants at sub-atmospheric 
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gravity/Orientation of wheat seedling organs in relation to 
Gravity, radiation and growth/ 
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ground squirrels/Glucose intestinal transport and absorption following 
ground squirrels, in vivo/Intestinal absorption in hamsters and 
growth. A distributed structured model/Dynamics of microbial 
growth and body( composition/Influence of chronic acceleration upon 
growth and development of tumors/Effect of hypothermia on 
growth and gravity in bacteria/A relationship between 
Growth and metabolism of Chlorella pyrenoidosa Chick during substitutio 
growth as an optimal process/Bacterial 
growth, development, and metabolism of plants/The influence of simulate 
growth/Gravity, radiation and 
growth in a helium-oxygen environment/Embryo development and chick 
growth of bacteria. Molecular mechanisms of temperature adaptation/Col 
growth of Hydrogenomonas bacteria in continuous cultures/The effects of 
Growth of Hydrogenomonas eutropha in urine for application to a biorege 
growth of plants submerged in fresh and saline waters/Micro-aerobic cap 
growth of terrestrial microoganisms in ammonia-rich atmospheres/Surviva 
growth of Torula utilis/Palmellococcus species as a carbon-energy sourc 
growth of winter rye in deuterium oxide/Germination and seedling 
Growth rate and the development of temperature regulation in the tundra 
growth/Responses of heterotrophic cultures of Chlorella vulgaris Beyeri 
guinea pigs with varying bone thickness/The effect of immobilization on 

haematopoietic organs of X-irradiated male mice/Effects of lipids on 
halophiles from Owens Lake/Photosynthetic 
hamsters and ground squirrels/Glucose intestinal transport and absorpti 
hamsters and ground squirrels, in vivo/Intestinal absorption in 
hamsters/Effects of anti-cancer drugs on normothermic tumors of hypothe 
Handling procedures and equipment for physiological studies on the pig- 
hatching of chicken eggs in an atmosphere almost devoid of ndtrogen/Inc 
heat acclimated monkeys/Studies on the cellular biochemistry and organ 
helium-induced anoxia: different lethal effects on rye seeds/Nitrogen 
helium-oxygen atmosphere/Metabolism and X-ray sensitivity of chick embr 
helium-oxygen environment/Embryo development and chick growth in a 
helium-oxygen environment/Metabolism and X-ray sensitivity of chick emb 
helium-oxygen environment/Thermal responses of man during rest and exer 
helium-oxygen environment to air/Depression of metabolism in animals tr 
helium-oxygen/X-ray sensitivity of chikk embryos incubated in 
helium scintillation/Argon- 
Hematology of the pig-tailed monkey, Macaca nemestrina/ 
hemoglobin dissociation in Protopterus aethiopicus/Oxygen- 
He-02 and air gaseous mixtures/Metabolic and thermal responses of man d 
He-02 atmosphere/Relationship of ambient temperature to body temperatur 
He-02 atmosphere/The effects of changing environmental factors in embry 
heterocyst formation in Anabaena flos-aquae A-37/The effect of various 
heterotrophic cultures of Chlorella vulgaris Beyerinck to darkness and 
heterotrophic cultures of Chlorella vulgaris Beyerinck to darkness and 
hibernating animals/Circulation in hypothermic and 
hibernating golden-mantled ground squirrels (Citellus lateralis)/Bioche 
hibernationlCardiovascu1ar responses in hypothermia and 
hibernation/Energy metabolism in 
hibernation on tissue catecholamine contents/Effects of X-irradiation d 
hibernator Citellus tridecemlineatus/Active transport of D-galactose ant 
hibernator Citellus tridecemlineatus/Intestinal absorption and effects 
hibernator, Citellus tridecemlineatus/Intestinal absorption of sugars i 
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hibernators in biosatellite experiments/Intestinal function and the rol: 
high-energy particulate radiation/Studies on the mammalian rad'btion s 
high-LET radiation (Bragg-Peak lithium ions) on normal rabbit skin, usi 
high-LET radiations on various biological test objects/Analysis of the 
high-LET radiations on various strains of cells/Analysis of the effects 
Histopathologic evaluation of a laboratory primate: the squirrel monke 
histopathology of germ-free rats and mice exposed to 100% oxygenlbrtal 
human cells to the lethal effect of X-rays and heavy ions/The sensitiza 
human cell studies in orbiting satellites/Biological and instrumentatio 
human malignant cells/Photo-protection and 
Hydrocarbons and sterols from Chlorella/ 
hydrogen bacteria/Phosphorylation in 
Hydrogenomonas bacteria in continuous cultures/The effects of controlle 
Hydrogenomonads/Chemosynthetic metabolism of 
Hydrogenomonas eutropha as a source of protein/ 
Hydrogenomonas eutropha in urine for application to a bioregenerative 1 
Hydrogenomonas eutropha/Preliminary studies on the extracellular produc 
Hydrogenomonas facilis/A method for the determination of low frequency 
Hydrogenomonas facilis/C1402 fixation, glutamate labeling and the Krebs 
Hydrogenomonas facilis. Ribulosediphosphate carboxylase, phosphoribulo 
hydrogen produced by electrolysis of water in closed-cycle space system 
Hydromechanical method to increase efficiency of algal photosynthesis/ 
hypothermia by ratslAcclimatization to deep 
hypothermia by rats/Acclimatization to deep 
hypothermia/Cardiovascular responses in prolonged 
hypothermia/Disappearance of euthermic tumors after 10-hour generalized 
hypothermia/Disappearance of euthermic tumors (37OC) in shallow 
hypothermia and hibernation/Cardiovascular responses in 
hypothermia/Enhancement of 5-f luorocil action on normothermic tumors in 
hypothermia enhances anti-cancer drug action on normothermic tumors/Gen 
hypothermialInstrumenta1 acquisition in rats after twelve exposures to 
hypothermia on growth and development of tumors/Effect of 
hypothermia on nohothermic tumors/Effect of generalized 
hypothermic and hibernating animals/Circulation in 
hypothermic animals/Factors limiting survival in 
Hypothermic cardiopulmonary bypass in white rats/ 
hypothermic cardiopulmonary bypass/Retention (memory) and motor Perform 
hppothermic rats/Critical temperature for instrumental response acquisi 
hypothermic rats/Extracorporeal circulation in 

immobilization and ascorbic acid deficiency/The influence of age on ske 
immobilization on skeletal metabolism in guinea pigs with varying bone 
(Immobilization) Tilt table response and blood volume changes associate 
Implantation of large polyethylene cannulas in the aorta and right vent 
implanting and maintaining arterial and venous catheters in laboratory 
Incubation and hatching of chicken eggs in an atmosphere almost devoid 
indoleacetic acid 2-14C/Auxin transport in Zea mays L. coleoptiles. I. 
indole-3-acetic acid in modification of geotropic responses in clinosta 
inert gases/Differential lasses, of seed viability condiltriamed by chef& 
inhibitors and variable cell composition/Dynamics of microbial propagat 
inhibitors, an electron microscopic and time-lapse study/Nucleolar and 
injury mode, dose-rate dependence and RBE of 730-MeV protons, 100 kvP x 
(Insect) The combined effects of irradiation, vibration, and pentrifuga 
Instrumental acquisition in rats after twelve exposures to deep hypothe 
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i n s t rumen ta t ion  des igns  f o r  l i v i n g  human c e l l  s t u d i e s  i n  o r b i t i n g  sate1 
ins t rumen ta t ion  f o r  two J u p i t e r  b a l l i s t i c  f l i g h t s / P r i m a t e  b io -  
i n t e n s i t y  p r o f i l e  of a high-energy-proton beam a f t e r  s c a t t e r i n g  i n  a t h  
I n t e s t i n a l  abso rp t ion  and effects of r a d i a t i o n  i n  t h e  h i b e r n a t o r  Cite11 
I n t e s t i n a l  abso rp t ion  i n  hamsters  and ground s q u i r r e l s ,  i n  v ivo/  
i n t e s t i n a l  abso rp t ion  i n  v ivo  and i n  v i t r o / E f f e c t s  of p h l o r i z i n  on 
I n t e s t i n a l  abso rp t ion  of sugars  i n  t h e  h ibe rna to r  C i t e l l u s  t r i deceml in  
I n t e s t i n a l  abso rp t ion  of sugar  and e f f e c t s  of C O ~ ~  i r r a d i a t i o n  i n  groun 
i n t e s t i n a l  ep i the l ium i n  f r e s h  water t u r t l e ,  Chrysemys picta/Renewal of 
I n t e s t i n a l  f u n c t i o n  and t h e  r o l e  of h i b e r n a t o r s  i n  b i o s a t e l l i t e  experim 
i n t e s t i n a l  t r a n s p o r t  and abso rp t ion  fol lowing whole body i r r a d i a t i o n  i n  
i n r e s t i n e  of t h e  h i b e r n a t o r  C i t eP lus  t r i deceml inea tus /Ac t ive  t r a n s p o r t  
i n  v i t r o / E f f e c & s  of p h l o r i z i n  on i n t e s t i n a l  abso rp t ion  i n  v ivo  and 
i n  v ivo  and i n  v i t r o / E f f e c t s  of p h l o r i z i n  on i n t e s t i n a l  a b s o r p t i o n  
i n  v i v o / P n t e s t i n a l  abso rp t ion  i n  hamsters  and ground s q u i r r e l s ,  
iododeoxyuridine of c u l t u r e d  human c e l l s  t o  t h e  l e t h a l  e f f e c t  of X-rays 
i o n  l o c a l i z a t i o n  of s e n s i t i v e  embryonic s i tes  i n  Tribolfum/Beavy 
i o n s / B i o l o g i c a l  e f f e c t s  of heavy 
i o n s / F r e e  r a d i c a l  induced i n  enzymes by e l e c t r o n s  and heavy 
iOnS/ProdUCtiQn of f r e e  r a d i c a l s  i n  s o l i d  b i o l o g i c a l  subs tances  by heav 
ions/Secondasy e l e c t r o n  d i s t r i b u t i o n  f o r  heavy 
ions/The s e n s i t i z a t i o n  by iododeoxyuridine of c u l t u r e d  human cells t o  t 
i r r a d i a t i o n  i n  ground s q u i r r e l ,  C i t e l l u s  tridecemlineatus/Intestinal ab 
i r r a d i a t i o n  i n  hamsters  and ground squ i r r e l s /G lucose  i n t e s t i n a l  t r anspo  
i r r a d i a t i o n / N u c l e o l a r  "caps" induced by f l y i n g  spot  u l t r a v i o l e t  nuc lea r  
i r r a d i a t i o n  of l i v i n g  c e l l  membranes/Ultraviolet  microbeam 
i r r a d i a t i o n  of the r e t i n a  and v i s u a l  pa thways /Bioe lec t r ic  s e n s i t i v i t y  t 
i r r a d i a t i o n  onmid i r ec t iona l ly  wi th  high-energy protsns/Depth dose  i n  l a  
i r r a d i a t i o n / O n  t h e  s p a t i a l  d i s t r i b u t i o n  of r a d i c a l s  produced by 
i r r a d i a t i o n / P r o g r e s s  r e p o r t  on p i t u i t a r y  
i r r a d i a t i o n s / A c u t e  c e l l u l a r  e f f e c t s  of heavy charged par t ic le  
i r r a d i a t i o n  tempera ture  on t h e  product ion of f r e e  r a d i c a l s  i n  s o l i d  b i o  
i r r a d i a t i o n ,  v i b r a t i o n ,  and c e n t r i f u g a t i o n  on braconid  f e c u n d i t y ,  f e c t i  

J u p i t e r  b a l l i s t i c  f l i g h t s / P r i m a t e  b io - ins t rumen ta t ion  f o r  two 

Kakabekia umbel la ta  Barghoorn i n  "3-rich atmospheres/On t h e  c u l t u r e  of 
k i n e t i c s  and a c t i o n  s p e c t r a / P h o t o i n h i b i t i o n  of c h l o r o p l a s t  r e a c t i o n s .  
K i n e t i c s  and in t e rmed ia t e s  of t h e  oxygen evo lu t ion  s t e p  i n  photosynthes  
Krebs c y c l e  i n  ribose-grown Hydrogenomonas f ac i l i s /C1402  f i x a t i o n ,  g l u t  

l a b o r a t o r y  f o r  microchemical anaPysis/A se l f - con ta ined  and p o r t a b l e  
l a b o r a t o r y  pr imate:  t h e  s q u i r r e l  monkey ( S a i m i s i  s c iu reus ) / " i s topa tho l  
l a c t a t e  and pyruvate  du r ing  work and r ecove ry /Di s t r ibu t ion  of blood 
l a c t a t e  by Fseudomsnas ae rug inssa  and S e r r a t i a  i nd ica /Ox ida t ive  metabol 
l e a f  ep inas ty /Aux in  t r a n s p o r t  i n  
Leaf t empera tu re  i n  c o n t r o l l e d  environments/ 
Leaf tempera tures  of a l p i n e  p l a n t s  i n  t h e  f i e l d /  
l e a v e s / T r a n s p i r a t i o n  r e s i s t a n c e  and energy budget of Populus s a r g e n t i i  
le thal  e f f e c t s  on r y e  seeds/Mitrogen and helium-induced anoxia:  d i f f e r  
l e t h a l i t y  i n  d i p l o i d  Saccharomyces c e r e v i s i a e ,  i n  r e l a t i o n  t o  i o n i z a t i o  
l i f e  i n  space - a new approach/Sustainfng 
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life/Mars as a habitat for 
life on Mars/The possibilities of 
life span/The combined effects of irradiation, vibration, and centrifug 
Life support systems and outer space/ 
life-support systems/Extracellular polysaccharides of algae: effects o 
Life support systems for space missions/ 
life support systems/Growth of Hydrogenomonas eutropha in urine for app 
life/Terrestrial models of Martian 
light, I. Pigment and pH changes/Eksponses of heterotrophic cultures of 
light. 11, Act.ion spectrum for and mechanism of the light requirement f 
light-induced electron paramagnetic resonance signal in photosynthetic 
light induced EPR signal and pigment P700/Relationship between 
light intensity/The dependence of cell division in Chlorella on tempera 
light reactions in photosynthesis/Two 
Lipid and protein metabolism in rats in oxygen under simulated high alt 
Lipids and the molecular structure of photoreceptors/ 
lipids on haematopoietic organs of X-irradiated male mice/Effects of 
liver of hibernating golden-mantled ground squirrels (Citellus laterali 
location in the avian egg/Blastoderm 
losses of seed viability conditioned by chemically inert gases/Differen 
low-gravity environments and respiratory metabolism in Avena seedlings/ 
low-gravity environments/Geotropism in simulated 

Macaca nemestrina/Handling procedures and equipment for physiological s 
Macaca nernestrinalHematology of the pig-tailed monkey 
Macaca nemestrina/Preliminary observations of some physiological charac 
magnetic fields/Cardiac excitability in high 
magnetic fieldslExperiments with Drosophila melanogaster in 
magnetic fields/Exposure of man to low intensity 
magnetic fields in space travel/Biological effects of 
magnetic fields in their relation to space travel/Biological effects of 
magnetic fields of 140,000 Oe/Survival of animals in 
magnetic fields of 120,000 gauss/Survival of animals in 
magnetic fields on the electrocardiogram of squirrel monkeys/Influence 
magnetic fields/Sea urchin mitosis in high 
mammalian radiation syndrome with high-energy particulate radiation/Stu 
mammalian radiaticn syndrome with high-energy particulate radiation/Stu 
mammalslh cytophotometric method for study of the erythroid development 
mammals/Effect of high-energy protons and alpha particles on small 
mammals/The effects of-weightlessness on 
man during$exposure to He-02 and air gaseous mixtures/Metabolic and the 
man during rest and exercise in a helium-oxygen environment/Themal res 
man in a He-02 atmosphere/Relationship of ambient temperature to body t 
man in space/Question of sustaining 
man to low intensity magnetic field/Exposure o f  
Mars as a habitat for life/ 
Mars - paradox/ 
Mars/The possibilities of life on 
Martian b io 1 ogy / 
Martian life/Terrestrial models of 
Mass transfer characteristics of a Venturi liquid-gas contactor/ 
measurement of cardiac output/Apparatus for automatic dye dilution 
Measurement of urinary nitrogen and total solids depletion in a closed 
measure of sensitivity to rotation in the white rat/Changes in spontane 
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measuring aquatic primary productivity in fresh water/A pH-carbon dioxi 
medium for rapid initiation of Arabidopsis tissue culture from seed/An 
membranes/Ultraviolet microbeam irradiation of living cell 
(Memory) and motor performance after hypothermic cardiopulmonary bypass 
meson factory/Shielding and activation considerations for a 
metabolic activity of small intestine of the hibernator Citellus tridec 
Metabolic adaptation of rats to a high oxygen-low pressure environment/ 
Metabolic and thermal responses of man during exposure to He-02 and air 
Metabolic changes in rats exposed to an oxygen-enriched environment/ 
metabolic inhibitors, an electron microscopic and time-lapse study/Nucl 
metabolic responses of deer mice (Peromyscus) to temperature and altitu 
Metabolic similarities bemeen symbiotic coelenterates and aquatic ecos 
Metabolism and X-ray sensitivity of chick embryos incubated in a helium 
Metabolism and X-ray sinsitivity of chick embryos incubated in a helium 
metabolism in algae/Endogenous 
metabolism in animals transferred from a helium-oxygen environment to a 
metabolism in Avena seedlingslSimulated low-gravity environments and re 
metabolism in guinea pigs with varying bone thickness/The effect of imm 
metabolism in hibernationlEnergy 
metabolism in rats in oxygen under simulated high altitude conditions/L 
metabolism of Chlorella pyrenoidosa Chick during substitution of Rb for 
metabolism of citrate and laetate by Pseudomonas aeruginosa and Serrati 
metabolism of Hydrogenomonads/Chemosynthetic 
metabolism of plants/The influence of simulated l o w  gravity environment 
method for measuring aquatic primary Productivity in fresh water/A pH-c 
method for study of the erythroid development sequence in mammals/A cyt 
method for the determination of l o w  frequency transformations with Hydr 
method to increase efficiency of algal photosynthesislHydromechanica1 
metric properties of the systems of compartments/On some 
mice/Effects of lipids on haematopoietic organs of X-irradiated male 
mice/Fertility studies of X-irradiated male 
mice/%he effect of short periods of air breathing on oxygen toxicity in 
Micro-aerobic capabilities in land plants: observations on survival an 
microbial cell populations/Dynamics of 
microbial growth, A distributed structured model/Dynamics of 
microbial population statistics and dynamics/A model for 
microbial propagation considering inhibitors and variable cell composit 
Microbial synthesis of animal feeds from human waste substrates/ 
microbial synthesis/Quantitative measurement of urinary nitrogen and to 
microbial utilization of hydrogen produced by electrolysis of water in 
microchemical analysis/A self-contained and portable laboratory for 
Microchemical urinalysis. I. Simplified determinations of ammonia, urea 
Microchemical urinalysis. 11. Microturbidimetric determination of sulfa 
Microchemical urinalysis, 111. A simple automatic recording time-flow t 
micro-environment of broad leaf plants - convection, radiation, and tra 
microfossil Kakabekia umbellata Barghoorn in NH3-rich atmospheres/On th 
microorganism similar to the Precambrian microfossil Kakabekia umbellat 
microorganisms /Continuous propagation of 
microorganisms in ammonia-rich atmospheres/Survival and growth of terres 
microscopy/Flying and stepping spot television 
microtines/Temperature selection in Alaskan 
microturbidimetric determination of sulfate/Microchemical urinalysis I 
Microtus oecomomus/Growth rate and the development of temperature regul 
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missionsllite support systems for space 
mitochondria from brown adipose tissue of rats/Non-phosphorylating resp 
mitosis in high magnetic fields/Sea urchin 
model/Dynamics of microbial growth. A distributed structured 
model for microbial population statistics and dynamics/A 
models of Martian life/Terrestrial 
monkey (Macaca nemestrina)/Bandling procedures and equipment for physio 
monkey, Macaca neanestrfna/Hematology of the pig-tailed 
monkey, Macaca nernestrinalPreliminary observations of some physiologica 
monkeys/Studies on the cellular biochemistry and organ size of cold and 
Morphological changes in avian eggs subjected to accelerative force/ 
morphologic entity produced by the carcinogen 4-nitroquinoline N-oxide/ 
Mortality and histology of germ-free rats and mice exposed to 100% oxyg 
mortality in interrupted exposure to 100% oxygen: role of air vs, lowe 
mutants at a minimum temperature of growth of bacteria. Molecular mecha 
mutations and lethality in diploid Saccharomyces cerevisiae, in relatio 

NADH-dependent C02 fixat ion/Regulation of autotrophic and heterotrophic 
Neurological responses to external electromagnetic energy/ 
Neutron depth dosc from Hh) and 
Nitrogen and helium-induced anoxia: different lethal effects of rye se 
nitrogen and total solids depletion in a closed ecological system durin 
Nitrogen fixation by she blue-green alga Anabaena f 10s-aquae A-37/ 
nitrogen oxides/Bchavior of plants undcr extraterrestrial conditions: 
nitrogen sources upon heterocyst formation in Anabaena flos-aquae A-37/ 
normothermic tumors after generalized body cooling/Ebgression of 
normothermic tumors/Effect of generalized hypothermia on 
normothermic tumors/Generalized hypothermia enhances anti-cancer drug a 
normothermic tumors in genEralized hypothermia/Enhancement of 5-fluoroc 
normothermic tumors in shallow (30OC) hypothermia/Disappeardnce of 
normothermic tumors of hypothermic hamsters/Effects of anti-cancer drug 
Nucleolar alterations produced by Actinomycin D and 4-nicroquinoline N- 
Nucleolar and cytoplasmic alterations produced by Actinomycin D and 0th 
Nucleolar "caps" - a morphologic entity produced by the carcinogen 4-n 
Nucleolar I'c~ps~' induced by flying spot ultraviolet nuclear irradiation 
Nucleolar ' 'caps'' produced by Actinomycin D/ 
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Nucleolar studies/ 
null gravity/Evaluation of circulatory function at 
(Nutrition)/Resistancc of the quail, Coturnix japonlca, to oxygen toxic 

sources in a tissue-equivalent/ 

(Onion)/Thc experimental biology of ammonia-rich environments, Germinat 
Bptlmal and dynamic characteristics of a continuous photusynthetic alga 
organic synthesis in cells of successive developmental stages/The capac 
organ size of cold and heat acclimated monkeys/Studies on the cellular 
Orientation in systems with asymmetric density distribution/ 
Orientation of wheat seedling organs in relation to gravity/ 
Owens Lake / Pho to s yn t he t i c ha 10 phi 1 e s from 
oxidants and ionizing conditions on seed germination at subatmospheric 
oxidation during embryonation/Ths comparative biochemistry and develoPm 
Oxidative metabolism of c i t r a t e  and lactate by Pseudomonas aeruginosa ? 
02 and air gaseous mixtures/&tubolic and thermal responses of man duri 
oxygen/Air vs. lowered p02 in interrupted exposure to 100% 
oxygen atmosphere at reduced pressure/Prolonged exposure Of Young rats 
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oxygen atmosphere/Metabolism and X-ray sensitivity of chick embryos inc 
oxygen consumption of deer mice: relation of temperature and season/Ef 
oxygen debt in aerobic work/The 
oxygen/Delayed mortality in the adult chicken exposed to one atmosphere 
oxygen-enriched environment/Metabolic changes in rats exposed to an 
oxygen environment/Metabolism and X-ray sensitivity of chick embryos in 
oxygen environment/Thermal responses of man during rest and exercise in 
oxygen environment to air/Depression of metabolism in animals transferr 
oxygen evolution step in photosynthes%s/Kinetics and intermediates of t 
Oxygen-hemoglobin dissociation in Protopterus aethiopicus/ 
oxygen levels/Effects of oxidants and ionizing conditions on seed germi 
oxygen levels: effects of oxygen pressure and salts on germination of 
oxygen-low pressure environment/Metabolic adaptation of rats to a high 
oxygen-low pressure environment/The effect of discontinuous exposure of 
oxygen pressure and salts on germination of winter rye/Experimentation 
oxygen/Reaction of the chick to one atmosphere of 
oxygen recovery/Carbon dioxide conversion for 
oxygen: 
oxygen toxicity in mice/The effect of short periods of air breathing o 
oxygen toxicity/Resist.ance of the chick to 
oxygen toxicity: role of food intake/Resistance of the quail Coturnix 
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photo-oxidation by detergent-treated chloroplasts/Plastocyanin 
Photo-protection and human malignant cells/ 
Photoreactions and respiration/ 
photoreceptors/Lipids and the molecular structure of 
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(Radiation) Effect of high-energy protons and alpha particles on small 
radiation effects with magnetic fields/Modification of 
radiation: electrons and protons/Particulate 
radiation in the hibernator Citellus tridecemlineatus/Intestinal absorp 
radiationlMulticompartment interpretation of 
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radiations for induction of mutations and lethality in diploid Saccharo 
radiations on various biological test objects/Analysis of the effects o 
radiations on various strains of cells/Analysis of the effects of high- 
radiation survey made in Egypt, India, and Ceylon in January 1963/Repor 
radiation syndrome with high-energy particulate radiation/Studies on th 
radiation syndrome with high-energy particulate radiationlstudies on th 

630 
599 
677 
67 8 
511 
632 
429 
465 
744 
674 
733 
464 
749 
462 
448 
496 
647 
63 6 
491 
498 
433 
550 
641 
7 04 
629 
515 
610 

773 
503 

6 04 
5 10 
529 
6 84 
510 
528 
636 
453 
433 
5 35 
4 84 
65 9 
647 
488 
47 8 
772 
5 24 
5 34 
557 
55 8 
617 
454 
490 

-49- 



radiation/The physics of space 
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rats/Time dependent responses of brown fat in cold-exposed 
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regenerative systems/Combined photosynthetic 
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responses of man during rest and exercise in a helium-oxygen environmen 
responses of man during exposure to He-02 and air gaseous mixtures/Meta 
responses to external electromagnetic energy/Neurological 
responses to ultraviolet radiation/Cellular and sub-cellular 
response to imobilization and ascorbic acid deficiency/The influence 
rest and exercise in a helium-oxygen environment/lhermal responses of m 
retina and visual pathwags/Bioelectric sensitivity to irradiation of th 
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(Rodent) Acclimatization to deep hypothermia by rats/ 
(Rodent) Active transport of D-galactose and concomitant metabolic acti 
(Rodent) Biochemistry of brown fat and liver of hibernating golden-mant 
(Rodent) Effect of altitude on oxygen consumption of deer mice: relati 
(Rodeht) Effects of anti-cancer drugs on normothermic tumors of hypothe 
(Rodent) Glucose intestinal transport and absorption following whole bo 
(Rodent) Hypothermic cardiopulmonary bypass in white rats/ 
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(Rodent) Metabolic changes in rats exposed to an oxygen-enriched enviro 
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(Rodent) The critical temperature for intracranial self-stimulation in 
(Rodent) The effect of  discontinuous exposure of rats to a high oxygen- 
(Rodent) The effect of immobilization on skeletal metabolism in guinea 
(Rodent) Time dependent responses of brown fat in cold-exposed rats/ 
rotation in the white rat/@hanges in spontaneous activity as a measure 
(Rotation) Role of indole-3-acetic acid in modification of geotropic re 
rotation room/Observations of canal sickness and adaptation in chimpanz 
rye/Experimenta+ion with plants at sub-atmospheric oxygen-levels: effe 
rye in deuterium oxide/Germination and seedling growth of winter 
rye seeds/Nitrsgen and helium-induced anoxia: different lethal effects 
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Saimiri sciureus as an experimental animal/ 
(Saimiri sciureus) Histopathologic evaluation of  a laboratory primate: 
(Saimirf sciureus) The effects of environmental temperature changes on 
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sedimentation test in domestic fowl/The erythrocyte 
seed, a novel capability among angiosperms/The experimental biology of 
seed germination at subatmspheric oxygen levels/Effects of oxidants an 
seed/An improved medium for rapid initiation of Arabidopsis tissue cult 
seed germination in atmospheres containing nitrogen oxides/Behavior of 
seed viability conditioned by chemically inert gases/Differential losse 
seedling growth of winter rye in deuterium oxide/Germination and 
seedling organs in relation to gravity/Orientation of wheat 
seedlings/Effect of gravity sompensation on the geotropic sensitivity o 
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seedlings/Simulated l o w g r a v i t y  environments and respiratory metabolism 
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s e l f - s t i h l a t i o n  i n  white r a t s /The  c r i t i c a l  temperature f o r  i n t r a c r a n i d  
S e n s i t i v i t y  of ch ick  embryos incubated i n  helium-oxygen/X-ray 
s e n s i t i z a t i o n  by iododeoxyuridine of c u l t u r e d  human c e l l s  t o  t h e  l e t h a l  
s e n s i t i v i t y  of Avena s e e d l i n g s / E f f e c t  of g r a v i t y  compensation on t h e  ge 
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s e n s i t i v i t y  o f  X - i r r a d i a t e d  c e l l s  t o  u l t r a v i o l e t  r ad ia t ion /The  
s e n s i t i v i t y  t o  i r r a d i a t i o n  of t he  r e t i n a  and v i s u a l  pathways/Bioelectr i  
s e n s i t i v i t y  t o  r o t a t i o n  i n  the  white  ratJChanges i n  spontaneous a c t i v i t  
S e r r a t i a  indica/Oxidat ive metabolism of c i t r a t e  and l a c t a t e  by Pc;eudomo 
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s h i e l d i n g  c a l c u l a t i o n s  f o r  high-energy a c c e l e r a t o r s :  a p p l i c a t i o n s  t o  s 
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s imulated low g r a v i t y  environments on growth, development and metabol is  
s imulated low-gravity envirodments/Geotropism i n  
(Simulation) T e r r e s t r i a l  models of h r t i a n  l i f e /  
S k e l e t a l  changes wi th  age/  
skeletal metabolism i n  guinea p i g s  w i t h  va ry ing  bone thickness/The e f f e  
s k e l e t a l  response t o  immobilization and a s c o r b i c  a c i d  def ic iency/The i n  
s k i n ,  u s ing  i n t e g r a l  dose as a b a s i s  f o r  comparison/RePative e f f i c i e n c y  
space - a new approach l sus t a in ing  l i f e  i n  
space biology: an experimental  approach t o  t h e  b a s i c  biology of stress 
(Space biology)  C o n s t i t u t i o n a l  changes i n  p l a n t s  grown under environmen 
space b io logy  widens/Our view of 
(Spacec ra f t )  S t e r i l i z a t i o n  of i n t e r p l a n e t a r y  v e h i c l e s /  
space f l i g h t / E v a l u a t i o n  of c a r d i o v a s c u l a r  physiology i n  animals du r ing  
space /L i fe  support  systems and o u t e r  
space m i s s i o n s / l i f e  support  systems f o r  
space /Ques t ion  of s u s t a i n k g  man i n  
space t r a v e l / B i o l o g i c a l  e f f e c t s  of magnetic f i e l d s  i n  
space t r a v e l / B i o l o g i c a l  e f f e c t s  of magnetic f f e i d s  i n  t h e i r  r e l a t i o n  t o  
space v e h i c l e s / P r a t o n  a c t i v a t i o n  i n  
spec t r a /Pho to inh ibP t ion  of c h l o r o p l a s t  r e a c t i o n s .  I. K i n e t i c s  and a c t i o  
spectrum f o r  and mechanism of t h e  l i g h t  requirement f o r  h e t e r o t r o p h i c  g 
s q u i r r e l  monkeys i n  a slow r o t a t i o n  room/Observations of cana l  s i c k n e s s  
s q u i r r e l  monkey/Laboratory maintenance of t h e  
s q u i r r e l  monkeys/l[nfluence of s t r o n g  magnetic f i e l d s  on t h e  e l e c t r o c a r d  
s q u i r r e l  monkey (SarnPri s c i u r e u s ~ / M f s t o p a t h o l o g i c  e v a l u a t i o n  of a l a b o r  
s q u i r r e l  monkey (Sarniri  s c iu reus ) /The  e f f e c t s  o f  environmental  t empera t  
s q u i r r e l s  ( C i t e l l u s  l a t e r a l i s ) / B i ~ e h e m i s t r y  of brown f a t  and l i v e r  of h 
s t a t i s t i c s  and dynamiss/A model f o r  mic rob ia l  popu la t ion  
s t e r o l s  from Ghlorella/Hydrocarbons and 
S t e r o l s  of Ch lo re l l a .  I. The n a t u r a l l y - o c c u r r i n g  s t e r o l s  of C h l o r e l l a  v 
stress and t h e i r  i m p l i c a t i o n s  f o r  aerospace b i o l o g y / C o n s t i t u t i o n a l  chan 
stress condi t ions:  experiments w i th  the t u r t l e / G e n e r a l  and comparative 
s t r e s s /E lemen t s  of space biology:  an expe r imen ta l  approach t o  t h e  b a s i  
stresses i n  b i o l o g i c a l  s y s t e m s / I n t e r a c t i o n s  of r a d i a t i o n s  and o t h e r  env 
stress f a c t o r s :  temperature ,  r a d i a t i o n  and water /&sponses  of Cladonia 
s t r u c t u r e  of photoreceptors /Lipids  and the  molecular  
s t r u c t u r e s  and energy t r a n s f e r / P h t ~ t o r e c e p t o r  
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Studies on the mammalian radiation syndrome with high-energy particulat 
study of the erythroid development sequence in mammals/A cytaphotometri 
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sub-cellular responses to ultraviolet radiation/Cellular and 
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systems and outer space/Life support 
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temperature and altitude/Seasonal metabolic responses of deer mice (Per 
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Veterans Administration Hospital (V.A. Hosp.) 
Lexington, Kentucky, 40507 
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ANALYSIS OF THE PUBLICATION SOURCES 

Under the ausp ices  of the Environmental Biology Program, 334 papers were 
publ ished by NASA's Bioscience g ran tees  and c o n t r a c t o r s .  
indexed under the va r ious  s c i e n t i f i c  p u r s u i t s  l i s t e d  i n  the  t a b l e  on page 6 3 ,  
some of which r e p r e s e n t  w e l l  recognized d i s c i p l i n e s  whereas o t h e r s  merely r e p r e s e n t  
s u b j e c t  areas c u r r e n t l y  r e c e i v i n g  no tab le  a t t e n t i o n .  I n  those i n s t a n c e s  where 
r e p o r t s  might have been subsumed under more than one ca t egory ,  c o n s i d e r a t i o n  
was given t o  t h e  s c i e n t i f i c  o r i e n t a t i o n  of t h e  a u t h o r ( s )  o r  t o  the source o f  
p u b l i c a t i o n .  A r b i t r a r y  d e c i s i o n s  had t o  be made b u t  t hese  were no t  s u f f i c i e n t  
i n  q u a n t i t y  t o  s i g n i f i c a n t l y  a f f e c t  the da t a  r epor t ed .  

These papers were 

The f i g u r e s  on t h e  fol lowing pages were cons t ruc t ed  t o  r e p r e s e n t ,  chronolo- 
g i c a l l y ,  the p u b l i c a t i o n  f r equenc ie s  of the major s u b j e c t  f i e l d s .  The frequency 
of p u b l i c a t i o n  f o r  each area of s tudy was de r ived  by d i v i d i n g  the  number of 
p u b l i c a t i o n s  appearing i n  each given year by the t o t a l  number f o r  a l l  t h e  yea r s  
considered.  The p u b l i c a t i o n s  appearing i n  1960 and 1961 were combined wi th  those 
of 1962 because of t h e  s m a l l  number of r e p o r t s  which were i s sued  du r ing  t h e s e  
ea r l i e r  y e a r s .  The d a t a  used f o r  t he  graphic  i l l u s t r a t i o n  of 1966 included those 
c i t a t i o n s  l i s t e d  as " in  p re s s"  f o r  t h a t  year .  On the o t h e r  hand, s i n c e  the l i s t  
of c i t a t i o n s  f o r  1967 w a s  incomplete,  i t  w a s  omit ted from t h e  f i g u r e s .  

The f i g u r e s  de r ived  from t h i s  s tudy provide,  t o  some e x t e n t ,  an  i n d i c a t i o n  
of t he  a c t i v i t y  and d i r e c t i o n  of r e sea rch  w i t h i n  t h i s  o f f i c e .  Figure 1 p o i n t s  
o u t  t h a t  t he  t o t a l  p u b l i c a t i o n  e f f o r t  has c o n s i s t e n t l y  r i s e n  each yea r  a l though 
i n  the more r e c e n t  yea r s  t he  i n c r e a s e  was less pronounced. S tud ie s  on 
Environmental Extremes (Figure 4) have undergone the  most r a p i d  growth, from 3% 
i n  1963 t o  46% i n  1966. S i g n i f i c a n t  growth i s  a l s o  e v i d e n t  i n  the  areas of 
Biochemistry (Figure 2 ) ,  Grav i ty ,  Acce le ra t ion  and Weightlessness (Figure 6) and 
Gaseous Environments (Figure 7 ) .  Pub l i ca t ions  on Radiobiology (Figure 3)  and 
B io ins t rumen ta t ion  and Techniques (Figure 5 )  have dec l ined  i n  r ecen t  y e a r s .  

I n  t h i s  r e p o r t ,  Gaseous Environments d e a l t  w i th  the  t o r e r a n a e  af:man8 and 
animals t o  v a r i a u s  types of oxygen-mixed atmospheres ahd a t m o s p h e r e s ~ 6 f  d i f f e r e n t  
p r e s s u r e s ,  whereas s t u d i e s  invo lv ing  the e f f e c t s  of p r i m i t i v e  atmospheres on 
t h e  s u r v i v a l  and growth of microorganism and p l a n t s  were subsumed t o g e t h e r  w i t h  
o t h e r  s t u d i e s  under Extreme Environments. 
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In Press 
1960 1961 1962 1963 1964 1965 1966 No Date 1966 1967 No Date TOTAL 

Biochemistry 

Radiobiology 

Environmental Extremes 

Bioins trumentat ion 1 
and Techniques 

Gravity, Acceleration 
and Weightlessness 

Gaseous Environments 

Photosynthesis 

Physiology 

Biomagnetism 

Statistics 

Biology 

His to logy 

3 

2 4  

1 

3 

1 

1 

2 

3 

1 

8 

12 

1 

7 

8 

1 

6 

3 

1 

12 

17 

6 

13 

4 

6 

3 

4 

3 

1 

1 

7 

11 

9 

6 

13 

11 

7 

9 

2 

1 

16 

4 

12 

2 

8 

11 

2 

1 

2 

1 

1 

5 

2 

3 2 

1 

1 2 

1 

3 

2 

1 

2 

2 3 

2 

11 

1 4 

1 

4 

4 

1 1 

56 

54 

45 

38 

38 

35 

21 

21 

13 

6 

5 

2 

TOTAL 1 4 17 47 70 76 60 4 21 4 30 334 

Table.. Number of studies under the NASA Environmental 
Biology Program for the years 1960-1967 according to 
primary research areas. 
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JOURNALS PUBLISHING ENVIRONMENTAL BIOLOGY ARTICLES 

The fol lowing i s  an a l p h a b e t i c a l  l i s t  of j o u r n a l s  i n  which some of t h e  344 
a r t i c l e s  appeared t h a t  r e s u l t e d  from research  supported by t h e  NASA Environmental 
Biology Program. 

It i s  of p a r t i c u l a r  in terest  t o  note  t h e  r e l a t i v e l y  l a r g e  number of j o u r n a l s  
which have accepted one or more papers.  
number of a r t i c l e s  appearing i n  t h a t  journa l .  

The numbers i n  parentheses  : i n d i c a t e  ' t he  

Advances i n  t h e  As t ronau t i ca l  Sciences 
Advances i n  Chemical Engineering (1) 
Advances i n  Space Sciences and Technology 
Aerospace Medicine (18) 
A I C h E  J o w n a l  (American I n s t i t u t e  of Chemical 

Engineers) (1) 
American J o u r n a l  of Botany ( 4 )  
American Journal, of Pathology (2) 
American Journa l  of Physiology (8) 
Amer i c a n  P sy cho l  og i s t 
ARS Journa l  (American Rocket Socie ty)  (1) 
Anatomical Record (2) 
Annals of t h e  New York Academy of Sciences 
Archiv f u r  Hydrobiologie (1) 
Archiv f u r  Mikrobiologie  ( 4 )  
Archives of Environmental Heal th  (1) 
As t ronau t i c s  ( p r e s e n t l y  Ast ronaut ics  and Aeronaut ics)  (1) 

(1) 

(1) 

(1) 

( 3 )  

B a c t e r i o l o g i c a l  Proceedings (1) 
B a t e l l e  Technical  Review (1) 
Biochimica et  Biophysica Acta ( 4 )  
Biomedical Sciences Ins t rumenta t ion  (1) 
Biophysical  J o u r n a l  (1) 
Biotechnology and Bioengineering (1) 
Bo tan ica l  Gaze t t e  ( 3 )  
B u l l e t i n  of Mathematical Biophysics (1) 
The B u l l e t i n  of Pathology (1) 
B u l l e t i n  of t h e  Torrey Botanica l  Club (1) 

Canadian J o u r n a l  of Microbiology (1) 
Canadian J o u r n a l  of Physiology and Pharmacology 
Canadian J o u r n a l  of Zoology (1) 
Cancer Research ( 4 )  
Comparative Biochemistry and Physiology (1) 
Cryobiology (1) 

(1) 

Developments i n  I n d u s t r i a l  Microbiology ( 6 )  

E x p e r i e n t i a  (2)  
Experimental  C e l l  Research ( 3 )  

Federa t ion  Proceedings (14) 
F e r t i l i t y  and S t e r i l i t y  (1) 
F o l i a  Pr imato logica  (1) 
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The Gerontologist (1) 

Icarus (1) 
I and E C Process Design and Development (Industrial and 

IRE Transactions on Medical Electronics (Institute of Radio 
Engineering Chemistry) (2)  

Engineers) (presently IEEE Transactions on Biomedical 
Electronics) (1) 

in Physics, Chemistry and Medicine) (2)  
International Journal of Radiation Biology (and Related Studies 

Journal of the American Oil Chemists Society (1) 
Journal of Applied Physiology (8) 
Journal of the Arkansas Medical Society (1) 
Journal of Bacteriology ( 4 )  
Journal of Cell Biology (2)  
Journal of Cellular and Comparative Physiology (1) 
Journal of Experimental Botany (1) 
Journal of Fermentation Technology (1) 
Journal of General Microbiology (1) 
Journal of Phycology (1) 
Journal de Physiologie (2 )  
Journal of the Royal Microscopical Society (1) 
Journal of Surgical Research (1) 
Journal of Theoretical Biology (2 )  

Laboratory Animal Care (1) 
Laboratory Investigation (2)  
Laboratory Primate Newsletter (1) 
Life Sciences (1) 

Memorie dell Instituto Italian0 de Idrobiologia 
(Supplement) (1) 

Microchemical Journal ( 4 )  

Nature (9) 
Naturwissenschaft und Medizin (1) 
Naval Research Reviews (1) 

Physiologia Plantarum (1) 
The Physiologist (17) 
Plant and Cell Physiology (1) 
Plant Physiology (18) 
Planta (Berlin) ( 2 )  
Poultry Science ( 4 )  , 
Proceedings of the American Association for Cancer 

Proceedings of the Missouri Academy of Sciences (3)  
Proceedings of the National Academy of Sciences (2)  
Proceedings of the Society for Experimental Biology 

Protoplasma (1) 

Research (2 )  

and Medicine ( 4 )  
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Radiation Botany (1) 
Radiation Research (3) 
Record of Chemical Progress (1) 

Science (7) 

Texas Reports on Biology and Medicine (2) 
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